According to the earlier literature the optimum harvest time for basil is at the full flowering stage if accumulation of essential oil is taken into account. In this research we have investigated our gene-bank stored basil accessions to determine whether the harvest timing is variety specific or not considering their flavonoid accumulation pattern. In our work we have determined by HPLC the content of two main flavonoid compounds, salvigenin and nevadensin, of eight different gene bank accessions from 2013 of Ocimum basilicum L. Data were analysed with the nonparametric Kruskal-Wallis test. Multiple pairwise comparisons were made using the Conover-Iman procedure where the significance level was 5%. We have observed that the optimum harvest time is at the full flowering stage in the case of accessions 'Genovese' and 'Piros', but this was not verified for the others. The result of our experiment has shown that the maximum salvigenin and nevadensin content was detected both at the full-and early flowering period. Almost in all phenological phases the accession 'M. Grünes' accumulated the highest level of nevadensin, while accession 'Lengyel' produced the lowest results in all phenological phases. Generally it could be observed that compared with nevadensin more salvigenin is accumulated, and it is independent of the phenological phases. In the case of salvigenin, 'M. Grünes' accession produced the largest quantity and accession 'Dark Opal' showed the lowest values. Our analyses demonstrated that harvest at different phenological phases may result in different amounts of active agents according to the cultivar.
Basil (Ocimum basilicum L.) is a worldwide used spice which belongs to the Lamiaceae family. Beyond the use as a spice it has several physiological (antibacterial, antifungal, insecticidal, hepatoprotective, antiulcerogenic) effects [1, 2] . Basil also has strong antioxidant capacity due to its flavonoid and phenolic compounds [2, 3] . The purpose of the gene bank examination isbeyond conservation -to explore the unique values of the species; therefore the present experiment is the continuation of our previous study [4] . In our work we have investigated the two major external flavonoid aglycons (salvigenin, nevadensin) of basil as they may have an important role in human medical therapy. Nevadensin is able to inhibit methyl-chavicol bioactivation which is responsible for carcinogenic effects [5] . This is an important result since some of our examined gene bank basil accessions contain methylchavicol as a major component (data not shown). Salvigenin should have a neuroprotective potential -increasing the antioxidant capacity of cells at specific concentration levels while decreasing the oxidative stress -so it might be utilized in the treatment of Alzheimer's disease [6] .
The literature reports only quantitative differences in the major surface flavonoids (salvigenin, nevadensin) within many different accessions of O. basilicum [7] . In this study we examine whether eight O. basilicum accessions can be characterized on the basis of their major flavonoid (salvigenin, nevadensin) content considering the phenological phases. The aims in this study were:
1. How the accessions perform between the phenological phases?
2. How the accessions perform within the phenological phases? 3. Which differences arise in the different phenophases between the accessions?
The performance of the accessions between phenological phases: At the early flowering period, accessions 'M. Grünes' and 'Piros' produced the highest nevadensin values. These were followed, in continuously decreasing order, by accessions 'A-1', 'Dark Opal', 'Genovese' and 'Rit-Sat'. Accession 'Lengyel' showed the lowest value, which was not significantly different from the 'Arvada' variety. Analyzing the amount of salvigenin, all species differed significantly from each other. Accession 'M. Grünes' had the highest and accession 'Dark Opal' had the lowest quantity. The other accessions were located between the quantitative values of these two types (Figure 1 ).
At full flowering phase accession 'Piros' and 'M. Grünes' produced the highest values of nevadensin. These were followed by accessions 'A-1', 'Dark Opal' and 'Genovese', which were significantly different from each other. 'Arvada' and 'Rit-Sat' formed the next group. The lowest value was represented by the 'Lengyel' variety. Analyzing the quantities of salvigenin in accession 'M. Grünes' can be characterized by an extremely high value, which performed several times better than other varieties. High, but not outstanding, results can be observed in the case of accession 'A-1'. Then came 'Lengyel', 'Genovese' and 'Piros', and'Arvada' groups. Of these, accession 'Rit-Sat' was significantly At the overblown period accession 'M. Grünes' represented the highest value of nevadensin, which outperformed the other varieties. This were followed by -in decreasing order -the accessions 'A-1', 'Piros', 'Dark Opal', 'Arvada', 'Genovese' and 'Rit-Sat'. The lowest value was produced by the 'Lengyel' variety. In the case of salvigenin, accession 'A-1' represented the highest value, followed by accession 'Arvada'. Accessions 'Piros', 'Genovese', 'Lengyel', 'Dark Opal' and 'Rit-Sat' were significantly different from these and from each other. However, surprisingly, 'M. Grünes' showed the lowest value ( Figure 3) .
Performance of the accessions within phenological phases:
The following observations were made concerning the different phenophases ( Figure 4 ). Group 1: In the case of accessions 'A-1' and 'Lengyel' nevadensin and salvigenin contents reach their maximum at the early flowering stage. (There is no significant difference between 'Lengyel' variety's phenological phases (α = 0.05). Group 2: Accession 'Arvada' has a nevadensin maximum at the overblown period (although significant difference (α = 0.05) is not shown), and the salvigenin maximum at the early flowering period. Group 3: Accessions 'Genovese' and 'Piros' have maximums for both compounds at the full flowering period. Group was at the full flowering period, while the maximum amount of salvigenin is represented at the early flowering period. Group 5: Accession 'M. Grünes' has a nevadensin maximum at the early flowering period, while the salvigenin maximum can be identified at the full flowering period.
Differences arise in all phenophases of all accessions:
The total nevadensin evaluation showed that accesion 'M. Grünes' at the early flowering period and accession 'Piros' at full flowering were the best performers, followed by 'M. Grünes' at the full flowering period. Then came accession 'M. Grünes' at the overblown phase and 'Piros' at the early flowering phase, which were considered to be in the same group. 'A-1' variety at the early flowering phase differed from these. Lower values were shown by accession 'A-1' at the full flowering period and 'A-1' at the overblown period. These were followed by accession 'Dark Opal' at the full flowering period and 'Piros' at the overblown period, which were significantly different from each other. The next group was formed by accessions 'Dark Opal' at the early flowering phase, 'Dark Opal' at the overblown period, 'Genovese' at the full flowering period and 'Genovese' at the early flowering phase. They were followed by 'Arvada' variety at the overblown period. Lower values were represented by the group 'Arvada' at the full flowering period and 'Rit-Sat' at the full flowering period, then 'Genovese' at the overblown period and 'Rit-Sat' at early flowering phase, which were different from each other. Accessions 'Rit-Sat' at the overblown period, 'Arvada' at the early flowering phase and 'Lengyel' at the early flowering phase signed the newest group. The lowest values were connected to group 'Lengyel' at the full flowering period and 'Lengyel' at the overblown period ( Figure 5 ). In terms of the total accumulation of salvigenin, accession 'M. Grünes' reached its highest value at the full flowering stage. This was followed by accessions 'M. Grünes' and 'A-1', both at the early flowering period, which were not different from each other. They were followed by accessions 'A-1' at the full flowering stage, 'Arvada' at the early flowering period and 'A-1' at the overblown period, which were significantly different from each other. The next group was formed by accession 'Lengyel' at the early flowering period and 'Lengyel' at the full flowering stage. Lower values were shown by varieties 'Genovese' at the full flowering stage and 'Piros' at the full flowering stage; these were significantly different from each other. The next group was represented by 'Piros' at the early flowering period and 'Arvada' at the full flowering stage. This were followed by accessions 'Genovese' at the early flowering period, 'Arvada' at the overblown period and 'Rit-Sat' at the early flowering period; we detected a significant difference between them. The next group was formed by accession 'Rit-Sat' at full flowering stage and accession 'Dark Opal' at the early flowering period. The next were significantly different and followed each other in decreasing order: 'Dark-Opal' at full flowering stage, 'Piros' at the overblown period, 'Genovese' at the overblown period, 'Lengyel' at overblown period, 'Dark-Opal' at overblown period and 'Rit-Sat' at the overblown period. The lowest value was represented by accession 'M. Grünes' at the overblown period ( Figure 5 ).
Our data showed that in the case of all three phenological phases, the highest nevadensin quantity was represented by accession 'M. Grünes'. Accession 'Lengyel' accumulated the least in all three phenological phases. Furthermore, it is concluded that in the majority of cases -regardless of the phenological phase -more salvigenin accumulates than nevadensin. In the case of salvigenin, accession 'M. Grünes' has the highest values except at the overblown period, when the salvigenin level was drastically reduced. Accession 'Dark Opal' constantly produced the lowest quantities. As there is no information available on the effects of phenophases on flavonoids in the cultivation and use of basil accessions, we aimed to investigate whether flavonoid accumulation was variety specific or not. We found that flavonoid accumulation reached maximum values at the full flowering period in the case of accession 'Genovese' (commercially available), as well as 'Piros' variety, but it was not verified for the rest. However, 'Dark Opal' and 'Rit-Sat' types accumulate the largest amount of nevadensin at the full flowering period, while salvigenin reaches its highest concentration in the initial stages of blooming. The opposite pattern was observed in the case of 'M. Grünes' variety, for which the salvigenin maximum was at the full flowering period, while the nevadensin maximum was at the beginning of flowering. The highest values of nevadensin and salvigenin were at the early flowering stage in the case of accessions 'A-1' and 'Lengyel'. Accession 'Arvada' had maximum nevadensin content at the overblown period, while its salvigenin maximum was at the early flowering period. Also we can state that the overblown period produced the lowest amount of salvigenin and nevadensin in all cultivars, except accession 'Arvada' where nevadensin reached its maximum. However, a significant difference was not detectable between the three phenological phases (α=0.05).
Earlier literature mentioned only the relative percentage or UV absorbance of nevadensin and salvigenin [7] [8] [9] in the case of Ocimum, so we could not compare it with our results. However, we found data available on the salvigenin content in the case of Salvia bicolor, where its concentration was 54.96±1.18 mg/100 g dry sample [10] . Our best salvigenin performer, accession 'M. Grünes', at the full flowering period produced almost half the quantity of Salvia bicolor's salvigenin concentration.
Overall, we can conclude that salvigenin and nevadensin maximum values are reached at the full flowering period, and it is reduced at the overblown period. Assessing salvigenin and nevadensin together, accession 'M. Grünes' produced excellent parameters, except at the overblown period in the case of salvigenin. Meanwhile, accession 'Dark Opal' performed the worst. Beside the accumulation of the active substances we have also to take into consideration the drug mass, which factors together determine the yield of the plant. Thus, it may be appropriate for some varieties to be harvested at different phenological phases in the case of flavonoid accumulation as they are dependent on phenophase and genotype. However, it is important to emphasize that our experiments were made in a specific area and with specific climatic conditions, so the use of certain varieties could be affected significantly by environmental factors and further studies are needed to determine the dependence of these properties on environment. However, we can say that our results on the accumulation of nevadensin and salvigenin in basil cultivars based on different phenological phases can be useful data for the pharmaceutical industry as these active agents can increase the antioxidant capacity of cells.
Experimental
Plant materials: Ocimum basilicum accessions have been used in the work ( Figure 6 ). The gene bank accessions and their origins are listed in Table 1 
Postharvest treatments:
The official drug of the plant is Basilici herba described in standards [11, 12] . Flowering stems were collected in early, full and overblown flowering periods in July 
2013 at the experimental field of the Department of Medicinal-and Aromatic Plants (47°24′07.88″ N. Lat., 19°09′05.41″ E. Long.) (Corvinus University of Budapest). Fresh plant materials were dried in a natural way in a partly closed storehouse protected from sunlight by using trays. Before analyses the stems were removed and only the mix of leaves and flowers were used in mass samples in 3 biological replications.
Extraction and isolation:
Nevadensin and salvigenin were purchased from TransMIT GmbH, Gießen, Germany. Standard solutions of nevadensin and salvigenin were prepared separately by dissolving appropriate amounts of the compounds in 80% methanol. Calibration standard samples containing nevadensin and salvigenin in the range of 0.85 to 170.00 µg/mL were freshly prepared by appropriate dilutions with 80% methanol solutions. All reagents were HPLC grade. The sample preparation was made according to the method published by Grayer et al. [8] . For each sample 0.200 g of dried, ground leaf material was transferred into a vial, 10 mL of diethyl ether was added and the vial closed. After 24 h of extraction, the sample was filtered. The filtrate was washed with a small amount of diethyl ether. The extract was evaporated to dryness. The residue was dissolved in 3 mL of 80% methanol. Finally, the sample solution was filtered through 0.45 μm membrane filters. Ten µL was injected into the HPLC system. All samples were prepared in triplicate. The HPLC system consisted of a Waters LC 1525 pump with a 2998 PDA detector controlled by Empower2 software. A Thermo Hypurity BDS RP-18 column was used, 250 mm L 4.6 mm i.d., 5 µm particle size. All solvents used were HPLC grade. The elution program was the same as that published by Grayer et al. [8] . Identification was based on retention times and spectral data in comparison with authentic standards. Quantification was performed by using the calibration curves.
Statistical analysis:
Eight different gene bank stored species were tested in triplicate. Since the resulting dataset is considered to be low from the statistical point of view (n <13), the conditions for parametric tests were not met. That is why Kruskal-Wallis nonparametric test -with the exact p value calculation -was chosen (equivalent to ANOVA parametric test), which is not sensitive either to the normality of our data distribution nor the heterogeneity of its deviation [13] . The Conover-Iman pairwise post hoc test was chosen as a suitable method for detecting significant differences [14] 
